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A SINGLE USE SYRINGE 



Tppftpiral Field 



5 



■mis invention relates in one aspect to a syringe having a retractable needle mount 
and in another aspect to a syringe providing improved efficiency of assembly. 



RarV-p™" nd Art 



10 



Preventing accidental injury and infection from used hypodermic needles has 
attracted considerable interest in recent years. One way of reducing injury and 
infection is by retracting a needle into the syringe barrel after use. ITiere has been 
a very large number of different arrangements proposed for achieving this, but it 
has become clear that none of these proposals is likely to become commercially 
15 acceptable unless the needle mount engaging and retraction is entirely automatic 
so that no additional steps have to be performed by the operator, the needle mount 
is securely located in the end of the syringe barrel during use, the syringe is 
relatively cheap and simple to manufacture yet reliable, and the volume of the dead 
space between the engaged plunger and needle mount is negligible. 



20 



One arrangement which has shown hope of meeting some of these requirements 
includes a needle mount having a deformable securing portion to disengageably 
retain the needle mount within one end of the barrel, means on the plunger to 
deform the securing portion as the plunger approaches the needle mount to 
25 disengage the engagement of the needle mount with the barrel and cooperable 
means on the plunger and on the needle mount to enable the'plunger to engage the 
disengaged nfcedle mount for withdrawal of the needle mount into the barrel when 
the plunger engaged with the needle mount is displaced away from the one end of 
the barrel. 

One such proposal is illustrated in Figure 6 of European Patent Application EP-A- 
360313. Another such proposal is illustrated in Figures 7 and 8 of European Patent 



Application EP-A-321903, and yet another such arrangement is described in the 
Applicant's International Patent Application W091 /07198 (the contents of which 
and of corresponding patents and patent applications including US 5378240 are 
incorporated herein by reference). 

In arrangements such as these, it has been found that the deformable securing 
portion on the needle mount should comprise at least one resiliently flexible arm 
of relatively small cross section in order to ensure its ready disengagement from the 
barrel with minimal resistance to movement of the plunger, that is so that the 
10 disengagement occurs automatically with essentially no additional input from the 
operator. A problem with this is that the arm may not be very strong and may tendj 
to be subjected to undesirable deformation resulting in disengagement from the ■ 
plunger if there is any substantial resistance to withdrawal of the needle mount intoj 
the barrel with the plunger. 

15 ■ 

In EP-A-360313, the syringe barrel is described as having elastic claws which gn| 
a needle mount located in the opening in the barrel. This grip is not released when 
the plunger engages the needle mount and is likely to present undesirable resistant 
to withdrawal of the needle mount into the barrel. Likewise, as clearly seen i 

20 Figure ,8 of EP-A-321903, there are several restrictions to withdrawal of the needjp 
mount into the barrel with the plunger. 

foitTtmary ftf the jfnvention 

25 According to a first aspect of the present invention there is provided a syrur 
comprising a barrel having an opening therethrough at one end, a plunger operab 
axially within the barrel and a needle mount in the opening which is prevented fro 
displacement outwardly through the opening and has a securing portion compris. 
./ a resiliently flexible arm extending generally away from said one end toward| 
30 plunger, said arm having a shoulder on a radially outwards surface thereof w| 
cooperates with a shoulder on the barrel wall to resUt withc^awal of the n<| 
mount from the opening into the barrel, the syringe further comprising a surf 
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portion on the plunger to deform the arm radially inwardly as the plunger approaches the 
needle mount thereby to disengage the arm from the barrel wall shoulder^'and cooperable 
engagement surfaces on the plunger and on a distal end of the arm whereby the plunger is 
capable of engaging the disengaged needle mount for withdrawal of the needle mount into the 

5 barrel when the plunger is displaced away from said one end of the barrel, /w herein n ayringe „ 
c omprising a ba r rel h n vi n s an opening thfr»t h ™"c h eae end, » pfamg er operable axiallv- 
•wit faiil die bail el and a needle mount in the opening which u> prevented- from dis placemeat- 
^outw ardly through the opening and ha3 a occuring portion comprising a rcailicntly fl exible arm- 
exte nding gene r ally aw a y f iun i caid one e nd t owards the plunger, said aim having a sh o u lder. 

10 on a radial ly rm twhnir r su r face ther e of whirh e eeperates^witfa a shoulde r o n the barrel wall to 
r e s i s t withdrawal o f the ne e dle mount from th e opening into the barrel, the s yri nge-fartber- 

plung c r app roacb c!] tfae- nee die 'ti tmi T H thereby t o -djseagage-tfae nrm fr o m t he barrel wall- 
-sh oulder, and cooperable engagement s urfa ce s on rhf- plimgex~ aad-oB-a-4is tal e nd o f tin; «u.kr 

15 whprphy the plim ger k napahift^f^ngagii n t t h e rtispn g aged-aeedle^ouflt^i^withdrawal-of— 
t he ne e dle mo unt into the banc! when the plungeHs-d replaced a way^from-one-said-one-end- 
-o^c barrel; wherein the arm is received in a slot when the arm is engaged by the plunger 
for withdrawal of the needle mount into the barrel, said slot being provided to resist sideways 
deformation of the arm by having such a width as to closely receive the arm, and said arm 

20 being radially displaceable in the slot. 

The slot may be provided in the needle mount and the arm may be received within the slot 
along substantially its entire length. More preferably, however, the arm projects into the 
barrel relative to at least adjacent portions of the needle mount and the slot is in an end face 
25 of the plunger, in which the engagement surface on the plunger is conveniently provided, 
which receives the distal end of the arm. 

In addition to resisting deformation of the arm, closely receiving the arm within the slot has 
the major advantage of helping to reduce dead space between the needle mount and the 
30 plunger when the plunger and needle mount are engaged. This is important since the volume 
of the dead space quantifies the volume of residual liquid injectate in the syringe at the end 



of the plunger injecting stroke. Australian Health Regulations limit the dead space in a 
syringe, for example to a maximum of 0.075ml for a 5ml syringe. 

To further reduce the dead space between the engaged plunger and needle mount, an end. face 
5 of the plunger advantageously has a substantial part of its surface area in at least very close 
overlying relationship with a corresponding end face of the needle mount when the plunger 
and needle mount are engaged. By ■ substantial" is meant at least 50 % , preferably at least 75 % 
and more preferably at least 85% of the surface area. The needle mount will have an mjectate 
flow passage 



therethrough for directing the injectate to a cannula or needle in use, and 
preferably the flow passage is not sealed by the plunger when it cooperably engages 
the needle mount. This helps to ensure that as much of the injectate as possible 
is able to pass into the flow passage. 

5 

The needle mount securing portion may comprise more than one resiliendy flexible 
arm, and the syringe advantageously has a needle mount securing portion 
comprising a second resiliendy flexible arm extending generally away from said one 
end towards the plunger, said second arm having a shoulder on a radially outwards 
10 surface thereof which cooperates with a respective shoulder on the barrel wall to 
resist withdrawal of the needle mount from the opening into the barrel, with a 
second surface portion being provided on the plunger to deform the second arm 
radially inwardly as the plunger approaches the needle mount to disengage the 
second arm from the associated barrel wall shoulder. 

15 

If it is desired to cant the needle mount over as it is withdrawn with the plunger, 
the aforementioned second arm need not be engaged by the plunger to facilitate 
withdrawal of the needle mount into the barrel, but preferably cooperable 
engagement surfaces are provided on the plunger and on the distal end of the 
20 second arm whereby the plunger is capable of engaging the disengaged needle 
mount thereby to facilitate withdrawal of the needle mount into the barrel when the 
plunger is displaced away from said one end of the barrel, and means is provided 
to resist sideways deformation of the second arm when the arm is engaged by the 
plunger for withdrawal of the needle into the barrel. 

The means to resist sideways deformation of the second arm advantageously 
comprises associated slot means in which the second arm is radially displaceable, 
the slot means having such a width as to closely receive the second arm. The slot 
means may comprise a slot provided in the needle mount and the second arm may 
30 be received within the slot along substantially its entire length. More preferably, 
however, the second arm projects into the barrel relative to at least adjacent 
portions of the needle mount and the associated slot means comprises a respective 



slot in the end face of the plunger, in which the associated engagement surf ace on | 
the plunger is conveniently provided, which receives the distal end of the second | 
arm. tj --{4 

The two means to resist, sideways deformation, respectively of the first-mentioned | 
am and of the second arm, preferably take the same form. 

Most advantageously, in the preferred embodiment in which the distal end of the J 
or each arm is received in a respective slot in the plunger, the or each deforming J 
surface portion on the plunger is provided in the respective slot. Preferably the or ; , ; 
each deforming surface portion engages a ramp surf ace on the respective arm. 

The or each resiliently flexible arm of the needle mount is preferably pivoted from f 
the side of the needle mount at a location remote from the axially inner end of the 
needle mount, and most preferably the or each said arm is deformable radially j 
inwardly in a respective slot in the side wall of the needle mount which has such a J 
width as to closely receive the portion of the associated arm therein. Thus, in the J 
preferred embodiment in which the distal end of the or each arm is closely received | 
in a respective slot in the plunger end face to provide resistance against sideways J 
deformation of the arm, the arm is, additionally supported against sideways ;* 
,. deformation by the associated slot in the needle mount. This has the advantage of | 
not only helping to resist sideways deformation of the arm, but also to reduce the | 
dead space between the engaged plunger and needle mount while readily allowing | 
for the desired degree of resilient flexibility of the or each arm. The or each | 
5 resiliendy flexible arm is advantageously pivoted about an integral joint wbicbj 
provides at least the majority of the resilient flexibility of the arm. | 

The resilient flexibility of the or each arm advantageously biases the arm to j 
normaUy maintain the cooperation between the respective shoulders on the arm and, 
K) on the barrel wall and, during withdrawal of th need! mount, between the; 
cooperable surf aces on the plunger and on the distal end of the arm. 



Advantageously, the shoulder on the or each resiliently flexible arm of the needle mount is 
closely received in an associated recess including the barrel wall shoulder which substantially 
confirms to a portion of the arm on which the arm shoulder is formed. Again this helps to 
reduce the dead space between the engaged plunger and needle mount. It also means that the 
5 needle mount must be carefully rotationally oriented about its longitudinal axis to ensure that 
the or each needle arm shoulder is received in the associated recess in the barrel wall, and 
advantageously cooperating locating means are provided on the needle mount and barrel wall. 
If at leat one of the needle mount arms is closely received in an associated slot in the plunger 
end face when the plunger and needle mount are engaged, it is then also advantageous to 
10 ensure that the plunger is correctly oriented rotationally about its longitudinal axis, and 
preferably axial guide means for the plunger are coordinated with the aforementioned needle 
mount locating means. 

Advantageously, cooperable locating means are provided on the needle mount and on the 
1 5 barrel wall to rotationally orientate the needle mount relative to the barrel. Furthermore, axial 
guide means may conveniently be provided to rotationally orientate the plunger relative to the 
... barrel. In combination, the needle mount may thereby be rotationally oriented relative to the 
barrel. In one embodiment the plunger has a shaft which projects from an opening at the other 
end of the barrel, the plunger shaft having a non-circular cross-section, and the axial guide 
20 means is integrally moulded with the barrel and is connected thereto by integral hinge means 
whereby in an open condition of the guide means a plunger piston may be introduced to the 
barrel through said opening and in the closed condition the axial guide means overlies the 
other end of the barrel and partly closes said opening to cooperate with said non-circular 
cross-section of the shaft to provide said rotational orientation. 
25 • 

The integral hinging of the guide means reduces the number of components of the syringe to 
be assembled and assists the proper orientation of the guide means over the opening at the 
other end of the barrel, and thereby can ensure the correct rotational orientation of the 
plunger. The guide means advantageously comprises locating means which cooperates with 
30 corresponding means on an end face of the barrel at the other end, for example a peg on one 
and a corresponding aperture on the other, when the guide means 



is in its closed-condition to ensure the proper orientation of the guide means over the 
opening By partly closing the opening, the guide means prevents full withdrawal ot the 
plunger from the barrel. The guide means may conveniently be secured in the closed 
condition, for example, by welding or otherwise bonding. 

5 The guide means advantageously comprises opposed guide members each of which is 
integrally hinged to the barrel at the other end, on opposite sides of the opening. When 
the guide members are folded into the closed condition they preferably together define 
an aperture therethrough which substantially corresponds in cross-section to that ot the 

10 plunger shaft. For example if the cross-section of the plunger shaft is, a cross, that ot the 
aperture may also be a cross, albeit slightly larger to ensure free sliding movement of the 
plunger shaft through the aperture. 

Advantageously, cooperating means are provided on the plunger and on the barrel to 
15 prevent forward movement of the plunger once the plunger has been withdrawn into the 
barrel after an injecting stroke. The cooperating means conveniently comprises a catch 
on the plunger which cooperates with the aforementioned guide means. Preferably the 
plunger has a line of weakness adjacent the piston which is exposed when the plunger has 
been withdrawn after an injecting stroke so that the plunger shaft can be readily snapped 
20 off by the operator. ■ • , 

As noted already, a disadvantage of previously proposed syringes with retractable needle J 
mounts is the cost of manufacture. Moulding costs are increased in any product when, ,:, 
the product includes an undercut portion which has to be formed by one or more 4 
25 removable inserts. In a syringe comprising a moulded barrel having an opentng , 
therethrough at one end, a plunger operable within the barrel and a needle mount ,n the 
opening, the needle mount having a deformable securing portion which engages a 
" shoulder on the barrel wall to resist withdrawal of the needle mount into the barrel from 
the one end there*., means on the p.unger to deform the securing ponion as the plunger 
30 approaches the needle mount to disengage the engagement of the needle mount with the | 
barrel shoulder and cooperable means on the plunger and on the needle mount to enable ,| 
the plunger to engage the disengaged needle mount for withdrawal of the needle mount| 



J 



toto the barre, when toe plunger engaged with d. need.e mount is displaced »w^ fr^*e 

toe sU ou,der on theW, w,U «*» form an undercut portion if the one end of the barre, has 
a sniper cross-section than the remainder of the barrel. 

5 such an Cerent portion fonned by the barre, wan portion can be avoided i, the barrel waU 
Lder is tnonlded into *e barre. wall and the needle mount is disposed in an msern^h 
b totroduced toto said one end of the barre, and sea,ed in place so as to prevent 
of toe needle ntonn, o« W ard ly through flte opening. In tins embodiment, the shoulder on the 

10 or I arm of the need,e mount m a syringe according to the tirs, aspec, of the tnventton ,s 
engaged with me associated barrel waU shoulder from said one end of the barrel. 

Such an undercut portion formed b, the barrel wall portion can alternatively he avoided when 
J shoulder is deitoed by an ins,., such as a ring, secured to the barrel. The need,e mount 
15 to the syringe is men introduced to the barrel from an opposite end of tire barrel. 

The insert is secured to place after initial moulding of me barrel, for example by welding o, 
The msert * sa*r P ^ ^ ^ ^ ^ 

otherwise bonding. The insen is preicia jr 

extend nrlly around me barrel waU and may have a radial width no greater than the nsert 
20 eX wheL toe shoulder is deflneti to which caae me shoulder is defined tn a recess tnfte 
Z Advantageously at least «wo recesses, preferably two opposed recesses, are provtded m 
T SI t p t0 define a, least two shoulders. WhUe this feature of a recess(es) ts app,.cab,e ,o 
olZLges, it is partietoariy advantageous to a syrtoge to aceordance with me tirs, aspect 

25 as previously described. 
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Rr ^f npsr.riTn tHI nf t hp drawings ' 

One embodiment of a syringe in accordance with the present invention will now be 
described by way of example only with reference, to the 
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accompanying drawings in which: 

Figure 1 is a sectional view along the axis of one end only of a 5ml syringe 
showing a needle mount secured in an opening in a barrel and. a plunger 

approaching the needle mount; 
5 Figure 2 is a view corresponding to Figure 1 but showing the needle mount 

released from the barrel and engaged with the plunger so as to be freely 
withdrawable into the barrel with the plunger; 

Figure 3 is a sectional view along the axis of the needle mount taken normal 

to the section of Figure 1; 
10 Figure 4 is a plan view of the axially inner end of the needle mount; 

Figure 5 is a plan view of the axially outer end of the needle mount; 
Figures 6 and 7 are elevational views of the needle mount taken normal to 
each other; 

Figures 8 and 9 are elevational views taken normal to each other of the 

15 plunger of Figure 1 at a smaller scale; 

Figure 10 is a plan view of the axially inner end of the plunger at th scale 

of Figures 1 to 7; . » 

Figure 11 is a cross-sectional view of the plunger taken on the line A-A ot 

Figure 9 but at the scale of Figure 10; 
20 Figures 12 and 13 are sectional views taken normal to each other along the 

axis of the barrel of Figure 1 at the smaller scale of Figures 8 and 9; 

Figures 14 and 15 are plan views of the barrel from the other end 
respectively showing end members thereof in the open and closed conditions at the 
smelter scale of Figures 12 and 13; and 
25 Figure 16 is a part sectional elevational view of the other end of the synnge. 

at the scale of Figures 1 to 7, showing the needle mount retracted with the plunger, 
the plunger prevented from h^er forwards movement and the plunger handle 

snapped off. 
30 r^ ta il f* npr . n-ipnn" pLlhe nrawines 

THe syringe 10 comprises a barrel 12, a plunger 14 and a needle mount 16. 



The baxrel 12 is open ax bplh ends, but is inwardly stepped at one end 20 at which the y 
needle mount 16 is located. The barrel, plunger and needle mourn are all former) of a| 
medical grade polypropylene, so tha, the syringe 10 is suitable for gamma ray | 
slerilisauon. The plunger 14 carries a sealing ring 18 formed of a medical gradeg 
5 synthetic rubber such as Sanloprene (RTM) made by Monsanto. | 

Referring ,0 Figures 1 , 2, 12 and 13, the inner surface of the one end 20 of the barrel 
12 has a first annular step 22 onto which a locking ring 24 (Figures 1 and 2) ts, 
ultrasonically welded, and a second annular step 26 on which the needle mount 16 tsj 
10 seared. Smal. opposed recesses 28 are also formed in the inner surface of the one end | 
20 of the barrel between the first and second annular steps 22 and 26. Each of the f j. 
recesses 28 has a tapered lower end 30 and an upper end which opens into the first s 
aramiar aep 22. The locking ring 24 has the same radial dimensions as the firs. annuity 
step 22 and. when secured in position, defines with each recess 28 an upwardly fac.ng| 
,5 shoulder 32. The shoulder 32 couid be integrally moulded with the barrel 12 but ts| 
fotmed by die separate locking ring 24 for ease of marrufacture. Opposed locating gutties. 
34 for the needle moun, are moulded onto tire inner surface of the one end 20 of *| 
barrel between tire first and second annular steps 22 and 26. A locating pfojecnon (no| 
shown) may be moulded into the otherwise smooth cylindrical barrel wall 36 above Jig 
20 first annular step 22 in order <o help locate the locking ring 24 before i, is secured - 
place, and an annular sealing ridge (not shown>inay be-integrally moulded into the toner 
: surface of an outer enti portion 38 of , he-one end 20 of the barrel between the seco| 
annular step 26 and an end face 40. 

25 Referring now to Figures 1 to 7, the needle moon, 16 has a main body portion 42, a || 
. portion 44 and a needle sea, 46. The needle moun, 16 is introduced ,0 tire barrel fn>| 
.he opposite end 48 (Ftgures 12 and 13) and has an annular shoulder 50 between tire man, 
body portion 42 and tire skin portion 44 which engages tire second anmdar .«pJ6£ 
preven, the needle mount from being pulled outwardly titrough ,he open outer end 
30 portion 38 of the one end 20 of tire barrel. With tire needle moun, seated on the secogi 
armular step 26, the needle seat 46 projects ; ( 
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from the one end 20 of the barrel and defines a male lure tapered surface 52 onto 
^cfr a needle assembly (not shown) may be seated. TTte needle assembly maybe 
as illustrated in our aforementioned earlier patent application and compnse a 
needle cannula or hypodermic needle fixed to a needle hub having a female toe 
tapered connector surface which cooperates with me lure surface 52 of the need* 
sea, 46. Tins arrangement ensures that different sized needles can beusedwrthtoe 
syrmge 10 without having to change the needle mount 16. The needle mount has 
an axial tojectate flow passage 54 through the main portion 42 and needle seat 46. 

AS clearly shown in Rgures 1 to 3, the needle seat 46 merges with the main body 
portion 42 and the skirt portion 44 extends around the upper part of the needle 
*«, spaced therefrom by an annular groove 56 which is deeper at two opposed 
porfons 58. The sldrt portion is a close sliding fi, in and has substantially the same 
S ? ,eng«h as the otrter end portion 38 of the one end 20 of the b«* and its inherent 
-IS teailience assists toe sealing of me needle mount in the barrel. In addition, the 
poove 56/58 helps to .educe the volume of plastics mamrial to the needle mount. 
<»'• Thi, helps to reduce shrinkage of the needle mount on cooling after tojecoon 

20 main body portion 42 of the needle mount 16 is sired to be closely received in me one 
!rad „ „, me barrel between the first and second annular steps 22 and 26. Opposed gmde 

34 in the one end 20 o, the barrel to ensure a desired axial or rotational onentauon whence 
eeedle mount 16 is property located in said one end. The rotational orientation o, toe n~d.e 
25 mono, is important to order to ensure that projections 62 provided on radially outer surges 
..opposed asms 64^ needle mount cooper^ vdto ti« recesses 28 to toe mn^ surftce 
« toeLe a- of me barret, as shown in Figure 1, to secure uto neddl. moon, m toe one end 
20 of the barrel. 

30 Wn the needle mount 16 is secu»d to to oneend20«tocb^toer^etol, 
flexible arms 64 project into tod barrel from said one end beyond toe mam body 



4 

-pordon 52 of the need* mount. The — 64 are pivoted £ 
la. shoulder 50 in ^ opposed sdaliy -p— grooves 66 ormed^he 

Z**«<*— " ent ~: f XmI 

p^aeo in the main by an integral J- 68 by wbich it is 
, Lay ponion, but some resident flexibUicy is aiso inhere* m each 

^etfhslaU dimensions, having a cross.ecdon o,. for exampl* ^ut 2uun . 

2 mm. AS clearly shown in F.gures 4 and ,, the arms ,« are a cfcseshdmg 
b in the grooves 66 so as to resist sideways deformation and twtsung of «he arms 
^ ,oad and to minimise the volume of me dead space in the grooves. 

0 As clear,, shown in Figures 4 to 6, in their relaxed condition 

^auy outwardly beyond me periphery of me main body poruor ,4 2 - *e n^dle 
mount so that when me need* mount is located in me one end 20 o, the b»xe.^ 
arms are biased radiaUy outwardly to ensured the proton 62 on 

« engages me corresponding recess 28 in me one end of the barrel. As <he needle 

rides over me ioddng ring 24 before snap engaging me respect >*pj£> 
■mincm^bonom^SOmea^r^^^pon^m^es^^ 
20 me projections 62 are a close fit in me recesses 28, again so as « 
volimnc of me dead space in me one end of the barre,. £.e uppe, 
proi ecdon 62 on each arm extends normal to me ^ 

to flesh during use. 

^distai -«P^^-^^^*1 
30 T main body ponion 42 of me needle mount defines an inchned endface78 and 

LtfauyouISyproiecung catch portion !b« ^ , '.f, 



"The axially inner end face 76 of the main body portion 42 of the needle mount is 
generally concave as shown in Figure 3, with the flow passage 54 opening at that 
end into the bottom of the concavity. However, the side walls 82 and inner wall 84 
of the grooves 66 in which the arms 64 are resiliently displaceable extend to a 
5 substantialiy flat surface 86 substantially at the peripheral height of the main body 
portion. Tapered side walls 88 and end wall 90 extend between the concave portion 

Referring to Figures 1, 2 and 8 to 11, the plunger 14 comprises a shaft 94 with a 
10 bead 96 at one end and a handle 98 at the other end. The shaft 94 is of constant 
cruciform cross-section except where it tapers adjacent the handle 98 and at a neck 
portion 100 adjacent the head 96. At the neck portion 100, the cross-section is 
reduced by a V-shaped notch in each leg of the cruciform section to enable the 
shaft to be readily snapped at that point when the plunger is withdrawn towards the 
15 other end 48 of the syringe barrel. 

The head 96 of the plunger carries the sealing ring 1 8 which acts as a piston to eject 
injectate in the syringe through the flow passage 54. The sealing ring 18 bears 
against an annular flange 102 which is of slightly smaller radius than the internal 
. 20 radius of the barrel, and has an annular portion 104 which is seated in an annular 
recess 106 in the head, the annular end flange 108 of the head of the plunger is 
tapered to facilitate location of the sealing ring on the head. 

The end face 110 of the plunger head 96 is generally convex and corresponds 
25 substantially in shape to the axially inner end face 76 of the needle mount 16. 
Thus the convexity of the end face is broken by opposed recesses 112 which 
correspond in shape to and closely receive respective projecting wall and surface 
portions 82, 84, 86, 88 and 90 on the needle mount end face 76. 

30 Projecting generally axially inwardly from each recess 112 is a respective slot 114 
in the end face 110 of the plunger head which is sized to closely receive the distal 
end 74 of the respective arm 64 of the needle mount. In particular, the width of 



- each slot 114 is such as to closely receive the distal end of the respective arm 64 so 
as to resist any sideways deformation or twisting of the arm and the depth and 
radial length of each slot 114 is essentially such as to permit the desired radial 
movement of the arm described hereinafter. In addition to resisting deformation 
5 and twisting of the arm, the described dimensioning of each slot 114 reduces the 
volume of the dead space between the engaged plunger and needle mount. 

The radially outer side of each slot 1 14 is inclined radially outwardly towards the 
plunger end face 110 in two stages 116 and 118 interrupted by a recess 120. The 
10 first inclined face 116 in each slot 114 defines a ramp surface which is adapted to 
cooperate with the inclined face 78 on the distal end 74 of the respective arm 64 
as the plunger 14 is moved towards the needle mount to pivot the arm 64 radially 
inwardly against its inherent bias and thereby disengage the arm projection 62 from 
the barrel recess 28. With further movement of the plunger towards the needle 
15 mount, the radially outermost catch portion 79 of the distal end 74 of the arm, 
including the catch surface 80, rides over the inclined face 116 and aligns with the 
respective recess 120 in the slot 114, at which stage the radially outwards bias of the 
arm causes the catch portion 79 to snap into the recess 120. The second inclined 
face 118 of the slot 114 is displaced sufficiently from the line of the first indioed 
20 face 116 to enable this to occur, and is then in at least near contact with the 
inclined face 78 of the distal end of the arm 64 so as to reduce the volume of the 
dead space between the engaged plunger and needle mount. In this condition, the 
bias of the arm 64 allows the catch surface 80 on the arm 64 to cooperate with an 
engagement surface 122 of the respeaive recess, as seen in Figure 2, to enable the 
25 plunger to withdraw the needle mount and any attached needle assembly into the, 
barrel as the plunger is withdrawn towards the opposite end 48 of the barrel. Once 
the projections 62 on the arms 64 have been released from the barrel recesses 28. 
the needle mount is substantially freely withdrawable into the barrel. 

30 For ease of manufacture, the recesses 120 open radially outwardly into the annular , 
recess 106 in the plunger head but are sealed by the sealing ring 18 and define 
negligible dead space. When the needle mount is engaged by the plunger head, the 



end face 1 10 of the plunger head is in near contact to the correspondingly shaped 
inner end face 92 of the needle mount but does not seal the injectate flow path 54 
through the needle mount since any premature sealing will prevent injectate from 
being expelled and increase, the volume of retained injectate. In the illustrated 
5 embodiment the dead space between the engaged needle mount and plunger can 
readily be within the 0.075ml tolerance. 

Since the distal ends 74 of the arms 64 of the needle mount are closely received in 
the slots 114 in the plunger head, it is important to ensure that the plunger is 
10 correctly aligned rotationally with the needle mount. This is achieved by cruciform 
guide slots 124 which are defined by integrally hinged end members 126 at the 
other end 48 of the syringe barrel 12. Prior to assembly of the syringe, the end 
members 126 are in their open condition as shown in Figures 12 to 14. Th 
recesses 28 and locating guides 34 have been omitted from Figure 14 for 
15 convenience only. When the plunger has been introduced into the barrel, th nd 
members 126 may be folded over the end of die barrel about the respective integral 
binges 128, The slots 124 in the end members 126 define a cruciform cross-section 
which closely corresponds to that of the plunger shaft 94 so that the end members 
"may be folded into position around the rotationally aligned shaft. Rotation 
20 alignment of the various parts of the syringe is ensured by the appropriate 
rotational location of the locating guides 34 and the recesses 28 in the one end 20 
of the barrel with the end member slots 124, the appropriate rotational location of 
the arms 64 with the cooperating locating guides 60 on the needle mount and the 
appropriate rotational location of the. slots 114 in the plunger head with the shaft 
25 cruciform section. As the end members 126 are folded over, respective cylindrical, 
locating plugs 130 are received in corresponding openings 132 on an end flange 134 
to which the end members are hinged. Similarly, a tapered semi-circular wall 
member 136 extending around the slots 124 on each end member, having a 
diameter corresponding to the cruciform cross-section, is received in the tapered 
30 opening 138 at the other end of the barrel. Once the end members ar fully 
. locat d in the closed condition shown in Figures 15 and 16, they may be secured in 
that condition by, for example, ultrasonically welding the end members to the flange 
134 to prevent the plunger head 96 being withdrawn, with or without the needle 
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mburit 16 engaged therewith, past the end members. 
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Means are also provided » prevent Ore f„,.y withdrawn pldnger bemg 
mwaros U>e one end 20 of Ore barrel. Suchmeans comprise opposed tntegraitabs 140 
mou ,ded onto .he cruciform dross-section of Ore piunger shaft 94 adjacent the needed 

Z-u»— f — ^ 

dement through the cntciform slots .24 in the secured end members 126, b e.the 

„ the tabs .40 resiliendy deforming. The tads ,40 aiso have a iower face ,44 whtc 
e„e„ds norma, to me axis of the plunger shaft 94 and which, by engagement tvtth *e 
U pper surface 146 of the portions 143 of the end members 126 adjacent the slots U£ £ 
Z» passage bacic through the *» 124 and therefore reintroducdon of *e p^r ^ :|| 
thc b L. in addidon to this.measure, dte plunger shaft may be snapped «*. 
^ portion 100, as previously described, immediate,, adjacent dte tabs 140. ™- - 
is then no means to facilitate the reintroducdon of dte p,unger to the barrel. J 
illustrated in Figure 16. , : 



If 

. :;;nt'. 



Those sldUed in the an wi„ appreciate that the invendon describe., herein is suscepuWe |? 
to variations and modiflcations other man those specifically described. I, ts » be * 
20 understood mat me invention includes all such variadons and modificadons whtch fall 
within the its spirit and scope as defined by the appended chums. 



Throughout this speclftcadon and me claims which follow, unless Ore context requ.re,| 

25 be understood to imply the inclusion of a stated integer or group o, m.egers bur not the^ 
exclusion of any other integer or group of integers. 



CLAIMS:- 

1. A syringe comprising a barrel having an opening therethrough at one end, a plunger 
operable axially within the barrel and a needle mount in the opening which is prevented from 

5 displacement outwardly through the opening and has a securing portion Comprising a 
resiliently flexible arm extending generally away from said one end towards the plunger, said 
arm having a shoulder on a radially outwards surface thereof which cooperates with a 
shoulder on the barrel wall to resist withdrawal of the needle mount from the opening into the 
barrel, the syringe further comprising a surface portion on the plunger to deform the arm 

10 radially inwardly as the plunger approaches the needle mount thereby to disengage the arm 
from the barrel wall shoulder, and cooperable engagement surfaces on the plunger and on a 
distal end of the arm whereby the plunger is capable of engaging the disengaged needle mount 
for withdrawal of the needle mount into the barrel when the plunger is displaced away from 
one said one end of the barrel, wherein the arm is received in a slot when the arm is engaged 

15 by the plunger for withdrawal of the needle mount into the barrel, said slot being provided 
to resist sideways deformation of the arm by having such a width as to closely receive the 
arm, and said aim being radially displaceable in the slot. 

2. A syringe according to claim 1 wherein the arm projects into the barrel relative to at 
20 least adjacent portions of the needle mount and the slot is in an end face of the plunger which 

receives the distal end of the arm. 

3. A syringe according to claim 2 wherein the- engagement surface on the plunger is 
provided in the slot. 

25 •• ■ " ' • • 

4. A syringe according to claim 2 wherein the deforming surface portion on the 



15 



plunger is provided in the slot. 

_ rnmo surface on the arm. . M 

plunger engages a ramp sun* ; ,j 

.. ^il 

^ .w. r^iiiendv flexible arm of the m 
o^ordine to claim 1 wherein the resiiienuy ,| 

from the arially ioner end of <be needle mount. 

, • * wherein the aim is deformable radially 

7. A syringe according to claim 6 wherein ™™ . ^ suc b awidth as:; 

to closely receive the aim therein. 

8 . A synnge according to cnum joint which provides atj 
.^.oabodyofUiene^monmah^tannuegralJom. P™" 

^ the majority of the resilient Oeaibility of the arm. 
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, . ... —.jii-nt flodbility of the arm: 
9 . A a^accoro^ claim 1 where* t^ 

arm. 

. acmn w to claim 1 wherein the shoulder on the resilier 
10. A syrmge according to ciaim associated recess 

, .. m —die mount is closely received in an, ^ « 

,m on whit* the arm shoulder is formed. 

/ A svrinse according to claim 1 wherein the needle mount sec **™^ 
U ^r^dyfl^earmeatendinggener^aw^from^ 

M .^prises. ^^^Lnd arm having a shoulder n a radially om- 

- d «-* ^S^T^m a reaped Sho^ » » e ^ 1 
surface thereof which cooperates wmi t~~ 
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resist withdrawal of the needle mount from the opening into the barrel, a second 
surface portion being provided on the plunger to deform the second arm radially 
": inwardly as the plunger approaches the needle mount to disengage the second arm 
from the associated barrel wall shoulder. 

5 12. "a syringe accon^ 

provided on the plunger and engagement surf aces are provided on the plunger and 
on the distal end of the second arm whereby the plunger is capable of engaging the 
disengaged needle mount thereby to facilitate withdrawal of the needle mount int 

10 the barrel when the plunger is displaced away from said one end of the barrel, and 
means is provided to resist sideways deformation of the second arm when the arm 
is engaged by the plunger for withdrawal of the needle into the barrel. 

13. A syringe according to claim 12 wherein the means to resist sideways 
15 deformation of the second arm comprises associated slot means in which the second 
arm is radially displaceable, the slot means having such a width as to closely receive 

i ■ ■ ■ 

the second arm* 

14 A syringfc according to claim .13 wherein the second aim projects into the 
20 barrel relative to at least adjacent portions of the needle mount and me assocated 
slot means comprises a respective slot in ate end face of the plunger which receives 
the distal end of the second arm. 

15; A syringe according to claim 14 wherein the assodated engagement surface 
25 on the plunger is provided in the slot for the second arm. 

16 A syringe according to claim 14 wherein the deforming portion on the 
plunger for the second arm is provjded in the respective slot. 

30 17 A syringe according xo claim 11 wherein th deforming surface portion o 
the plunger for the second arm engages a ramp surface on the second arm. 



» A fringe according to daim 11 wherein the resilienuy flerible second arm 
is pivoted from the side of .he needle mount at a location remote from the ax.a| 
inner end of the needle mount, j 

5 1ft A syringe according to claim 18 wherein the second arm is < *^™^^^ 

such a width as to closely receive the second aim therein. | 

• • m 

20 . A syringe aceordiiig to daim 11 'wherein the resilieatty flexible •* eC ^ n ^^^jf^ 
10 is pivoted relative to a body of the needle mount about an integral joint whKh f 
provides at least the majority of the resilient flexibUity of the second arm. 

21 ' A syringe according to daim 1 1 wherein the resilient flexibUity of the second 
arm biases the arm to normally maintain the cooperation between the respective 
15 shoulders on the second arm and on the barrel wall. 



20 



25 



22 A syringe according to daim 11 wherein the shoulder on the resUient| 
flexible second arm is dosely received in an associated recess induding^ 
rcspcctivc barrel wall shoulder which substantially conforms to a portion of th| 
second arm on which the arm shoulder is formed- . |] 

« A syringe according to daim 12 wherein the means to resist sidewa| 
aefann^on of the second arm corresponds to the means to resist sidewa| 
deformation of the first-mentioned arm. 

24. A syringe according to claim 1 herein ^ end face <rf the plunger ha| 
^^al part of its surf ace area in at least very dose overtying relanonshm w. 
.,«,rresponding end faoe of the needJe mount when the plunger and "«^»| 
are engaged. ■ mM 
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25 A syringe according to daim 1 wherein the needle mount has an wj 
now passage therethrough for directing th injectate to . cannula or needle | 



and the flow passage is not sealed by the plunger when the plunger cooperably engages the 
needle mount. 

26. A syringe according to claim 1 wherein cooperable locating means are provided on the 
5 needle mount and on the barrel wall to rotationally orientate the needle mount relative to the 
barrel about the longitudinal axis of the barrel. 



i 



27. A syringe according to claim 1 wherein axial guide means is provided to rotationally 
orientate the plunger relative to the barrel about the longitudinal axis of the barrel. 

10 ' ,„' ' V : * 

28. A syringe according to claim 27 wherein the plunger has a shaft which projects from 
an opening at the other end of the barrel, the plunger shaft having an non-circular cross- 
section, and the axial guide means is integrally moulded with the barrel and is connected 
thereto by integral hinge means whereby in an open condition of the guide means a plunger 

15 piston may be introduced to the bar r el t hroug h said opening and in t h e c los e d condition the 
axial guide means overlies the other end of the barrel and partly closes said opening to 
cooperate with said non-circular cross-section of the shaft to provide said rotational 
orientation. i 



20 29. A syringe according to claim 28 wherein the axial guide means comprises locating 
means which cooperates with corresponding means on an end face of the barrel at the other 
end when the guide means is in its closed condition. 



30. A syringe according to claim 28 wherein the axial guide means comprises opposed 
25 : guide members each of which is integrally hinged to the barrel at the other end, on opposite 
sides of the opening. 



31. A syringe according to claim 30 wherein when the guide members are folded into the 
closed condition they together define an aperture therethrough which substantially corresponds 
30 in cross-section to that of the plunger shaft. 



32. A syringe according to claim 1 wherein cooperating means are provided on 
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the plunger and on the barrel to prevent forward movement of the plunger once the 
plunger has been withdrawn into the barrel after an injecting stroke. 

33 A syringe according to data, 28 wherein cooperating means are provided on 
5 the plunger and on the barrel to prevent forward movement of the plunger once the 
ganger has been withdrawn into the barrel after an Meeting stroke, the 
cooperating means comprising a catch on the plunger which cooperates wth the 
axial guide means. 

10 34. A syringe according to claim 1 wherein the plunger has a line of weakness 
adjacent a piston thereof which is exposed when the plunger has been withdrawn 
after an injecting strdke. 

35. A syringe according to claim 1 wherein the barrel is moulded and me 
IS shoulder on the barrel wall is defined by an insert secured to the bamt 



36. A syringe according to claim 35 wherein the insert comprises a ring. 

37. A syringe according to claim 35 wherein the insert is located by a step in th^ 
20 barrel walL 

38. A syringe according to claim 37 wherein the step extends fully around the. 
shoulder is defined. 

39. A syringe according «o claim 37 wherein two opposed recess* are ta~g 
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•40 A^-^^^r^^^^^T^ 
of the barrel. 



